Instruments and Chemicals
Melting points were determined on a Yanaco micro melting point apparatus and were uncorrected. Optical rotations were measured on a JASCO DIP-370 digital polarimeter.
IR spectra were measured on a Mattson Polaris FT/IR-300E spectrophotometer. UV spectra were measured on a Thermo 9423AQA2200E UV spectrophotometer. Circular dichroism (CD) was measured with a JASCO J-810 spectrometer. NMR spectroscopy was taken on a Varian Unity INOVA-400 spectrometer, and chemical shifts are expressed as δ values using TMS as an internal standard. Low-and high-resolution EI-MS and FAB-MS data were collected on a Quattro II spectrometer. Silica gel 60 (70-230 and 230-400 mesh; Merck) was used as stationary phase for column chromatography. Open column chromatography was performed using silica gel (Kieselgel 60, 70-230 mesh and 230-400 mesh; Merck) and reversed-phase silica gel (LiChroprep RP-18, 40-63 μm; Merck). TLC tests were performed on Merck precoated silica gel 60 F 254 (EM 5717) and/or RP-18 F 254s glass plates (0.25 mm), and visualized by spraying with 10% H 2 SO 4 and subsequent heating. All other chemicals and solvents were of analytical grade and used without further purification.
Plant material
The roots of Rubia cordifolia L. were purchased in November 2002 from a folk medicine market, "Yak-ryong-si", in Daegu, Republic of Korea. These materials were confirmed taxonomically by Professor Chong Won Kim, College of Pharmacy, Catholic University of Daegu, Korea. A voucher specimen (CUDP 02001) has been deposited at the College of Pharmacy, Catholic University of Daegu, Korea.
Extraction and isolation
The roots of Rubia cordifolia L. bromophenol blue, and 0.5% xylene cyanole. The reaction products were determined by electrophoresis on 1% agarose gels in TBE running buffer at 1.5 V/cm for 10 h. The gels were stained with 0.5 μg/mL ethidium bromide for 30 min and destained in water for 30 min. For visualization and quantitative analyses of DNA topoisomerase II activity, the gels were directly scanned with an image analyzer, and the area representing supercoiled DNA was calculated [1] . Etoposide (Sigma-Aldrich; purity: > 98%) was used as the positive control for topoisomerase II inhibition.
Cytotoxicity bioassay
The tetrazolium-based colorimetric assay (MTT assay) was used as an in vitro assay of cytotoxicity against lung carcinoma (A549), ovarian adenocarcinoma (SK-OV-3), human colon carcinoma (HT-29), and human liver carcinoma (HepG2) cells [2] . All cell lines were purchased from the Korean Cell Line Bank (Seoul, Korea).
